O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U000816

Jep>kaBHUH peecTpauiliHuI HOMeP: 0114U002198

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 27-02-2019

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa eramy: Po3poGka ONTHMaibHIX METONK KaTaJiTUIHOTO CUHTE3Y 3 IIillePUHY Ta HOTO MOXiJHMUX, CTIOJYK 3

KOPpUCHHUMMU BJIACTUBOCTAMU, 110 MAIOTh ITPAKTUYHY Tad KomepuiﬁHy IEPCIIEKTUBY.
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): Dizuko-XiMiuHMIt IHCTUTYT iM.
O.B.borarcekoro HAH Ykpainu

Kopg 3a €IPIIOY: 03534535

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 048 766-20-44: pakc 048 765-96-02

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. IPH.): 1354.08




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka KaTasliTU4HUX [IPOLeCiB IepeTBOPEHb IJIiLlepUHY (BiAX0My BUPOOHUIITBA 6ioAu3esIst) Ta HOro MOXigHUX Y

HepCHeKTI/IBHi IIPOAYKTH TOHKOTO opraHquoro CUHTE3Y.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of catalytic processes of the glycerin (biodiesel waste product) and its derivatives transformations
into perspective products of the fine organic synthesis.

Pedepat yKpaiHCBKOIO:

JocnimkeHo BIJIUB yMOB peaklii riinepuny (GL) 3 anetonoM (Ac), 6eHsanbaerinom (BA) i popmanbaerinom (FA) Ta
(disuko-ximiuHux BractuBoctel H-MmoaudikoBaHux 3pasKiB NpupoaHux knnHonrunomairy (H-CLI), 6eHToHiTy (H-
Bent) Ta Tpenesny (H-Tr) Ha ixHIO KaTaJiTU4HY aKTUBHICTb B IOPiBHAHHI 3 KY-2. MeTonu IOCiI>)KeHHS: IIJIaHyBaHHS
€KCIIEpUMEHTY, IIOTeHI[iOMeTpisl, cCrieKTpodoTOMeTpisl, BoJtoMoMeTpisl, ToHKomaposa (TIIX) i razopiguxHa ([KX)
xpomaTtorpadis, meronu Y4, YO i IMP cniekrpockomnis. BusiBieHo, mo nogpioHeHHs 3pa3kiB H-Bent He BrsiiBae Ha
iXHi KaTaJiTUYHi BIACTUBOCTI, OAHAK e (PAKTOp € Ay>Ke BXIUBUM Yy Bunaaky 3paskiB H-CLI i H-Tr - noyaTkoBa
IIBUJIKICTh PeakKLii 3pocTae BrBivi, a KoHBepcist GL Ha 19% Ta 7%, BinnosigHo. 3i 36i1blIeHHIM HATJIMIIKY Ac Bif 1,3
IO 25, IBUJIKICTb PeaKLii IpOXoAuTh Yepe3 MakKCHMYyM, He3aJIeXHO Bif KiJIbKOCTI KaTasizaTopy. s Io4aTKOBUX
LIBUAKOCTEN BKa3aHoi peakuii: H-Bent>KY-2>H-CLI>H-Tr. YcTaHOBJI€H] ONITMMAaJIbHi yMOBU OTPMMaHHs 3pa3kiB H-
CLI, H-Bent ta H-Tr, 0 BI/IMBalOTh Ha IXHIO KaTaJiTUYHY aKTMBHICTb B peakuii GL 3 BA. 3a iHIMX piBHUX YMOB,
3pa3ku H-Bent, 6inbm aktusHi, Hixk H-CLI, H-Tr i KY-2. Ilpu 36inbmmeHi kisbkocTi kaTasizaropa 1o 10%,
CIIOCTEPIraeTbCsa HACTYITHUM psf, MoYaTKoBUX wBKUAKocten: H-Bent>KY-2?H-CLI?H-Tr. JloCiI)K€HO KiHETUKY
peaxuii GL 3 FA y npucyTtHocTi KY-2 ta 3pa3kiB H-CLI, H-Bent ta H-Tr. 3i 36inb1eHHaM KinbKocTi KY-2, ipu
HagnKy GL, BeimunHu KoHBepcii FA IpakTU4HO CX0Xi MK c06010. AJie TI04YaTKOBi MIBUIKOCTI CrIagy
KoHILeHTpauii FA menme npu cniseigHomenHi 10:1. [Ipn Hapaumky FA Ta 0ITHOYaCHOI BiITOHKU a3€0TPOIly BOJIU 3
06eH3eHOM, 3 BUXo10oM 10 80% yTBOPIOETHCS TPAKTUYHO €KBiMOJIbHA cyMill 'ty (1) i mectudnenHux (2) popmaris
[Ipu noppiitHoMy Hagnumky FA Buxizg cymimi isomepHux 11 2 smenmyetbcd, GL pearye BU4epIiHO Ta JOMIHY€E CyMill
6ic-opmanis IOCH201, 10CH202 i 20CH202. 3i 36inbpIIeHHSIM KiJIbKOCTI KaTajizaTopy KoHBepcis FA 'y
npucyrtHocti H-CLI i H-Bent 3pocrae Ta gocsrae rnocTivHoro 3Ha4eHHs. Y sunaaxky H-Tr Taka 3aj1€KHiCTb
[IPOXOAUTEL Yepe3 MakcuMyM. 3pasku H-Bent aktusHimi HibxK H-CLI Ta H-Tr, a KOHLIEHTpaUilHUI OPALOK PeaKii
o FA y mpucyTHOCTI nepmux gopiBHIOE oguHuLi. KiHeTuka JoCigKeHUX peakliil 3a40BilIbHO ONUCYEThCS

Mozesno Mixaenica-MeHTeH. 3alIpOOHOBaHI CXEMU MEXaHi3MiB pEaKLill.

Pedepar aHIJ1iiCBKOIO:

Influence of glycerol (GL) reaction conditions with acetone (Ac), benzaldehyde (BA) and physicochemical
properties of H-modified samples of natural clinoptilolite (H-CLI), bentonite (H-Bent) and trepel (H-Tr) on their
catalytic activity in comparison with sulphocathionite KU-2 was investigated. Research methods: experiment
planning, potentiometry, spectrophotometry, volumetry, thin-layer (TLC) and gas-liquid (GLC) chromatography,
IR, UV and NMR spectroscopy. It was found, that grinding time of H-Bent samples in mechanical agate mortar does
not affect on their catalytic properties, but this factor is very important for H-CLI and H-Tr samples - the initial
reaction rate increases in two fold, and GL conversion on 19% and 7%, respectively. With increase of Ac excess
from 1,3 to 25, reaction rate passes over maximum, regardless of catalyst amount. For initial rates of this reaction:
H-Bent> KU-2> H-CLI> H-Tr. The optimal conditions for obtaining H-CLI, H-Bent and H-Tr samples, affecting on
their catalytic activity in GL reaction with BA, have been established. In other equal conditions, H-Bent samples are
generally more active than H-CLI, H-Tr, and KU-2. At increase of catalyst amount to 10%, the following range of
initial rates is observed: H-Bent> KU-2?H-CLI?H-Tr. The kinetics of GL reaction with FA in the presence of KU-2
and H-CLI, H-Bent and H-Tr samples was investigated. With increase of KU-2 amount, at GL excess, values of FA



conversion are almost same. But initial rates of FA concentration decrease are less at ratio 10:1. At FA excess and
simultaneous distillation of water azeotrope with benzene, a practically equimolar mixture of five (1) and six-
membered (2) formals is formed with yield up to 80%. At FA double excess, yield of isomeric mixture 1 and 2
decreases, GL reacts exhaustively and mixture of bis-formals 10CH201, 10CH202 and 20CH202 dominates. With
increase of catalyst amount, FA conversion in the presence of H-CLI and H-Bent increases and reaches a constant
value. In the case of H-Tr, this dependence passes through maximum. H-Bent samples are more active than H-CLI
and H-Tr, and the concentration reaction order according to FA in the presence of the first is equal to one. The
kinetics of studied reactions are satisfactorily described by Michaelis-Menten model. Reaction mechanisms
schemes are proposed.

Inperc YIK: 547, 547.426.1; 547.426.2; 547-316; 547.582; 542.9417; 542.943-92; 544.47:544.342; 544.47:544.344
Koau TemaTHYHHUX PYOpPHK: 31.21

KepiBHUKH po6OTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI: Kamanos I JI.

HayKoBHI CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: KiHeTnka B3aemoii I1iliepuHy 3 alleTOHOM, 6eH3aIbAErinoM | popmanbaerifom y

IIPUCYTHOCTI KUCJIOTHO-MOAU(DIKOBAHUX OEHTOHITY, KJIIMHONTUJIOJITY Ta TPEIEy.

Haszsa HTII anrJificbKo10: Kinetics of glycerol interaction with acetone,benzaldehyde and formaldehyde in

the presence of acid-modified bentonite, clinoptilolite and trepel.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3aCTOCYBaHHS: BupoGHULITBO XiMIYHIX PEYOBHH i XIMIYHOI pOAyKIIi.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Tposeneno nocnimkenns B3aemoyii riinepuny (GL) 3 aeToHoM (Ac), 6eHzanbaerizom (BA) i
dopmanberinom (FA) B npucyTHOCTI KUCIO0THO-MOAU(IKOBAHUX 3pa3KiB 6eHTOHITY (H-Bent), kyninonTinomnira (H-
CLI), tpeneny (H-Tr) i cynbdokarionira KY-2. Bussneno ontumansHi ymoBu H-moaudikauii (KoHIeHTpalist a30THOI
KUCJIOTH, TPUBAJIICTh 06POOiTKY) 3paskiB npuponHux CLI, H-Bent, Tr, 10 BIIMBalOTh Ha iXHIO KaTaJliTU4HY
aKkTUBHICTb B peakuii GL 3 Ac i BA. 3a iHmux piBHUX YMOB, 3pazku H-Bent, 3a npaBuiom, 6inbi akTuBHi, HDK H-CLI i
H-Tr, a Takoxx KY-2. Ane, npu 36iibleHi KinbKicTi KaTasnizatopa 1o 10%, cnoctepiraeTbcs HACTYIIHUH P
novyaTtkoBux meugkocrei: H-Bent>KY-2?H-CLI?H-Tr. JocnigkeHo KiHeTuky peakuii GL 3 FA y npucyTtHoCcTi KY-2
ta 3paskiB H-CLI, H-Bent Ta H-Tr. 3i 36inpmeHHsM KinbkocTi KY-2, npu Hapnumky GL, BesmunHM KoHBepcii FA
IIPAKTUYHO CXOXi MIXK CO0010. Ajle TOYATKOBI IIBUIKOCTI Cllafly KOHLeHTpauii FA meHIe npu cniBeigHomeHHi 10:1.

[Tpu Hapnuky FA Ta oqHOYaCHOI BiArOHKM a3e0TPOITy BOJY 3 6EH3EHOM, 3 BUXOLOM 10 80% yTBOPIOETHCS IPAKTUAY
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamny: Busnayae HAH Ykpainu
3aKiHYeHHs eTamy:
Crno>KHBavi NPOAYKILii: XimiuHa ramyss
IlepcneKTHBHI PHHKH: YkpaiHa
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 0
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeHiaIbHUI 0OCST NPOZAIKY, THC. TPH.: 0
OuiKkyBaHHI TepMiH OKYITHOCTI (POKiB): -

HoaparkoBa iHpopmawist: --
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LI€OJIMTCOAEPKALIMX ITOPOZ, 7151 TI0JIy4eHUs! BICOKOA(P(HEKTUBHBIX COPOEHTOB / COPOLMOHHBIE U
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X. 3aKJII0YHI BiZOMOCTi
KepiBHUK I0pHAUYHOI 0COOH
IlepeJtik 0Cci0-BHKOHABILiB
JaBTaH Apakcsa CeiipaHiBHa
Kamasnos I'ep6epT JleoHOBUY
JleBuenko Osnbra OsnexkcaHgpiBHa
Yixivin Imutpo ['epacumoBrY

SBonoBcbkuit Apkagin OsekcanapoBuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi
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